El resumen será traducido al español por los editores. We examine the correlation of projected rotational velocities in binary systems. It is an extension of previous work (Steinitz and Pyper, 1970; Levato, 1974 ). An enlarged data basis and new tests enable us to conclude that there is indeed correlation between the projected rotational velocities of components of binaries. In fact we suggest that spins are already correlated.
INTRODUCTION
Evolution of binary systems could be a result of two main processes: three body collision, or evolving of binaries in one disk. The probability for three body collision is extremely small; thus it is more likely that binary systems evolve in one disk. In that case we expect to find correlation between the measured V e sin(i) values of the members of such a system. Therefore, we study the degree of projected rotational velocity correlation between members of binary systems. Slettebak (1963) did not find any significant difference between mean rotational velocity distribution of members of binary systems and those of single stars. Further, Abt (2001) concluded that spin axes are probably randomly oriented. On the other hand, Steinitz and Pyper (1970) concluded that some correlation of projected rotational velocities is present for the components of visual binaries. Levato (1974) also discussed this issue for visual binaries and close binary systems and found that there is indeed correlation of projected rotational velocities in binary systems. We now extend the original study (Steinitz and Pyper, 1970) , which included only 50 systems. The significance of our results stems from the use of 1010 binary systems.
Actually, we will examine three samples of binary systems, as defined in the next section.
2. DATA The Catalogue of Stellar Projected Rotational Velocities (Glebocki et al, 2000) is our source for the 1 Ben-Gurion University, Beer-Sheva, Israel 84105 sample of binaries, chosen by imposing the following criteria:
1. The spectral type of both components is earlier than A9 (slow rotation of stars later than A9 would automatically simulate correlation).
2. Giants and Supergiants may have lost their original rotational velocities. So we select only those binaries whose both components are on the main sequence.
3. Multiple systems including more than two stars are excluded.
We are now left with a sample of 1010 real binary (RB) systems. Since the mean rotational velocity along the main sequence changes, it could happen that the choice of a sample restricted in spectral type will automatically exhibit the correlation we are looking for. To eliminate this possibility, and show that projected rotational velocity correlation is present in real binary systems only, we use two artificial samples of binaries. Define sample AB (Artificial Binaries) through shuffling the components of the real systems, and exclude the real ones (containing 2038180 systems). The second sample ABR (Artificial Binaries, Restricted), is obtained from sample AB by eliminating of all pairs having spectral type difference larger than two spectral subclasses (containing 263344 systems). This restriction is more stringent than the one we admit for the basic, real systems.
ILLUSTRATION
In Fig.1 . we plot the projected rotational velocities of one component against the other one, for all the three samples previously defined. From Fig.1 . we see that samples AB and ABR do not exhibit any correlation whatsoever. In contrast, the correlation in sample RB is clearly evident. To quantify this result we apply more tests in the next section. 
ANALYSIS

Bivariate distribution, Marginal distribution, and Linear regression
We prepare a table for each of the three samples, AB, ABR and RB: it gives the discrete bivariate distribution of the samples. We give also the regression of the mean velocity of one component on the other one, as defined by equation (1).
Here u 1 = v 1 sini 1 is the projected rotational velocity of the component, and F (u 1 , u 2 ) is the bivariate distribution.
For better illustration we show the regression of projected rotational velocity distribution of one component on the other one for each of the three samples. The F (u 1 , u 2 ) distributions for the samples AB, ABR, and RB are given in table 1. The marginal distribution and the regression lines are also shown. The latter are plotted in Fig.2 . For the ease of comparing the current results with previous ones, the velocity range has been divided into subintervals of 50 km s −1 . No significant differences between the main diagonal and other components of the table are evident for the samples AB and ABR. But the set RB shows a distinct difference between the main diagonal and other elements of the table, indicating the presence of correlation of projected spins in real binaries. 
Modified Convolution Test
Further illustration of the correlation between the rotational velocity distribution in real binary systems, and not in artificial ones, is to evaluate the modified convolution of the distribution functions. To validate the result, we first look at the single star velocity distribution, as shown in Fig. 3 . The distribution is rather flat and does not indicate a strong maximum at any specific speed. Our modified convolution is essentially g(u) = P (v − u|v)dv, which in the discrete case is:
As expected from the flatness of the distribution in Fig. 3 ., the convolution of artificial binary systems do not indicate a concentrated, sharp peak. However, for real binaries, there is a rather sharp peak present. It means that probability for the projected rotational velocity difference to be smaller than 50 km s −1 is almost 60%. The probability for the difference to be smaller than 100 km s −1 is more than 90%(!) in real binaries. 5. CONCLUSIONS We examined three samples of binaries. For each of the samples we applied identical tests, to render significant comparisons between artificial binaries and real ones.
As expected, correlation in artificial systems (Set AB and ABR) is insignificant. This is indicated by the miniscule slope of the regression lines. However, correlation for the Binary set RB (Real Binaries) is clearly evident (u 1 =.856u 2 +32). One can describe our results roughly as follows:
This relation can be understood either as:
Since we have used a sample containing 1010 systems, the probability of the first case to be real is extremely small. We rather accept the second explanation. We interpret this as meaning that:
1. Spin axes of members in binary systems are roughly parallel.
2. Rotational speeds are correlated.
There have been several investigations related to binary systems Levato, 1976; Zhan, 1977; and Pan, 1997) . These papers points out the importance of tidal interaction in close binary systems (especially the theory given by Zhan, 1966 Zhan, , 1970 Zhan, , 1975 Zhan, , 1977 .
We suppose that only a small fraction of the sample RB contains close binary systems. Thus, we lack a general theory which can account for the empirical results demonstrated here.
